Hepatic response to insulin in control of glucose kinetics in the neonatal lamb.
Imprecise control of neonatal glucose homeostasis may be partially due to decreased hepatic response to insulin. In prior kinetic studies the effect of that response could not be determined because the hormonal effects of insulin could not be separated from those of glucagon. Somatostatin (SRIF) suppresses secretion of both and has been used to differentiate the hormonal effects. Eighteen term lambs (age 4.2 +/- 0.3 days and birth weight 4.0 +/- 0.2 kg (M +/- SEM] were infused with 0.9% NaCl at 0.06 mL.kg-1 min-1 plus 100 microCi/kg D[6-3H] glucose by prime plus constant infusion. Ra (production) and Rd (utilization) were measured during infusion of SRIF or SRIF plus replacement insulin (0.2 mU.kg-1 min-1). There was a rise in pl. glucose (98 +/- 10 to 119 +/- 10 mg/dL (P less than .0001)); a fall (46.2%) in pl insulin [13 +/- 2 to 7 +/- 1 microU/mL (P less than .0004); a rise in Ra (7.8 +/- 1.5 to 13.2 +/- 4.1 mg.kg-1 min-1 P less than .047); and a rise in Rd (7.7 +/- 1.4 to 11.3 +/- 3.0 mg.kg-1 min-1 (P less than .047)) in SRIF treated animals compared to nontreated controls. There was no change in plasma glucagon (454 +/- 182 to 255 +/- 141 pg/mL) in SRIF treated animals compared to nontreated controls. All perturbations were eliminated when SRIF plus replacement insulin produced control insulin levels. Insulin suppression in the neonatal period resulted in glucagon being unopposed which produced an elevated rate of glucose production and elevated plasma glucose concentration.